oncologists, pain specialists, and nurses are among the priorities of the Middle East Cancer Consortium (MECC). [9] The ranking of palliative care in children shows that 65.5% of the countries in the world, most of which are developing and underdeveloped, are in level 1; that is, no services are offered. [7] In addition in Asia, among 47 countries, 66% also lack this system, and only 2% enjoy this system completely. [11] However, due to establishment of MECC, there has been great improvement in providing cancer patients with services in the Middle East in recent years; the progress of nations in palliative care ranking in the world is an evidence supporting the claim. [12] However, lack of research on pediatric palliative care has been one of the reasons for its slow development in the Middle East. [13] Accordingly, identifying different kinds of pediatric palliative care system in the Middle East, applying the other countries' experiences and innovations, and determining the degree of success in achieving the standards of palliative care through quality evaluation index can help establishing and developing this care system in countries of the region. [3, 14] Offering a palliative care system requires a proper structure in which caregiving processes are available, and the effectiveness of the services provided can be assessed according to the outcomes of palliative care system. The quality evaluation index also examines this system in terms of three indices, namely, structure, process, and outcome. [15] Structure includes different settings such as hospital, hospice, clinic, home care services, and the personnel of such settings, including doctors, nurses, psychologists, as well as infrastructures such as equipment and information sites. Moreover, services provided in these settings are referred to as palliative cares, which include care in physical, psychological, social, and spiritual aspects for the patients and their families, education of human forces, research, provision of financial resources, etc. Moreover, the final factor is the outcomes of these services which are measured through such factors as life quality, satisfaction survey, cost-effectiveness. [15, 16] Since a proper planning requires identification of the tasks performed and the existing gaps unfilled for future success, [17] this study aimed to describe and compare the structure and process of palliative cares in children with cancer was carried out in five countries, including Egypt, Lebanon, Jordan, Turkey, and Iran so that it can offer some solutions for providing such services in the Middle East region.
Materials and Methods
This is a comparative study in which the information related to palliative care system in children with cancer in the target countries (from 2000 to 2016) has been collected, summarized, and classified into two major categories, including structure and process using library method and searching the data bases, such as PubMed, Scopus, Science direct, Google scholar, Ovid, Cinahl by keywords such as palliative care, pediatric, cancer, system, health care, hospice, and Middle East.
The study population included Turkey, Egypt, Lebanon, Jordan, and Iran. Although these countries enjoy similar structures in their health system and sociocultural and economic patterns; they have been ranked differently in palliative care system. Since access to care services in the countries with limited resources is considered as a big challenge, this study has compared different structures of these five countries in terms of their settings in providing services and their human resources, [18] and their different processes in terms of such factors as different dimensions of care (physical, psychological, social, and spiritual), workforce training, supply of opioids, and financial resources. [16] On outcomes, no comparison was made. It was due to the fact that the palliative care system was quite young in the target countries and there was little information on evaluating care outcomes.
Demographic information
Cancer is the second leading cause of death in Jordan, Egypt, and Lebanon. It is considered the third cause of death in Iran and the fourth cause of death in Turkey. The most common types of cancer in Egypt, Lebanon, and Iran are leukemia, brain tumor, and lymphoma, respectively. In Jordan, leukemia, brain tumor, skeletal, and soft tissue tumor in girls and lymphoma in boys are the most frequent cancers. Moreover in Turkey, leukemia, lymphoma, and brain tumor are considered as the most common ones [ Table 1 ].
The structure of providing palliative care
This section includes the history of pediatric palliative care, the setting of providing such services and the human resources in the target countries.
Egypt
The National Cancer Institute, Cairo University as the largest comprehensive cancer center launched the first palliative care service [19] on an outpatient basis for children with cancer in a 100-bed hospital in Cairo in late 2007 and in 2010, home care program was also added to it. [20, 21] Furthermore, Foka charity in rural areas of Egypt provides level 1 and level 3 (combined) services to children with cancer. [22] These services are offered by a multidisciplinary team, including a specialist consultant on pediatric palliative care, two pediatric oncologists, pain management service, two specialist nurses, a cancer psychologist, and a social worker. Home care service is managed by a doctor and a nurse. [21] Lebanon In 2002, the first Children's Cancer Hospital was established in Lebanon and then, pediatric oncology units were developed in various hospitals. There were 10 oncology units by 2010. Palliative care services for children are carried out in these units and there is no specialized unit for this purpose. Home-care, as one of the settings providing services, is also available but limited in the country. Services are provided by oncologists, staff, volunteers, and social workers. [23, 24] 
Jordan
The first children's palliative care service was founded in 2005 at King Hussein Cancer Center in Amman. The available settings for palliative care in Jordan include out-patient, in-patient, and home care. It is managed by phone 24/7 (24 h a day and 7 days a week). The services are provided by full-time members, including a pediatric oncologist, a pediatrician, two palliative care specialist nurses, and parents. In addition, a psychologist, a social worker, and a pharmacologist also cooperate on a part-time basis. [25, 26] 
Turkey
In Turkey, it all started from 2010. However, giving modern services to children with cancer dates back to 1970 when pediatric oncology and hematology was recognized as an independent specialty, and the specialists do their treatment based on National and International guidelines. In 2011, in DUZKY hospital in Izmir, palliative care for children was offered in an in-and out-patient setting. Although palliative care for children with cancer was being offered before 2011, this hospital -now supported by international organizations -gives its services as a standard palliative care unit. Most of these services are provided by the doctors and the nurses who have experienced working in pediatric oncology unit, or received palliative care certificate. There are a few social workers, psychologists, and art therapists in this unit as well. [27] [28] [29] [30] 
Iran
There is no pediatric palliative care setting in Iran, and only the oncology units provide such services in the country. These divisions are managed by oncologists, nurses, social workers, and psychologists. As of 2010, there were 65 pediatric oncologists, in the country, working in 26 medical hospitals. [31] Palliative care processes Palliative care includes processes in which care is given (in its all possible dimensions) to the patients. They start with cancer diagnosis and end with the bereavement care after death. [16] In this study, dimensions of palliative care based on the guidelines, human resources training, and supplying opioids and financial resources are examined.
Egypt
In Egypt, after communicating with patients and their families, trained specialists provide the multidisciplinary care with respect to patients' physical, psychological, social, and spiritual dimensions. There are national guidelines for management of acute and chronic pain and other symptoms in the country. Recently, end-of-life care, as well as hospice and home care guidelines, have also been formulated, but there is no guideline for pediatric palliative care yet. [20, 32, 33] 
Lebanon
After communicating with the patients and their families, the disease is explained in plain language, and the medical decisions are made. Care, in Lebanon, begins with pain management. Currently, physical, psychological, social, and end-of-life care are also provided, in a multidisciplinary way. [24, 34] 
Jordan
In Jordan, the patients are first referred to the cancer center by the oncologist. The multidisciplinary care is provided according to the patient's choice either in hospitals or in their house meeting their physical, spiritual, psychological, and social needs. Bereavement care is also offered to support the child's family. [29, 35] Turkey Until 2005, care services in Turkey were only limited to physical care and pain management. Now, physical, psychological, and social care is performed by a multidisciplinary team. [27, 30] Iran Palliative care for adults is provided by a multidisciplinary team. However, due to lack of knowledge and expertise, palliative care is not so much known, and interdisciplinary approach is known as a gap in Iran. On children, there is no reliable information; and only in MAHAK hospital, pain relief is done for children with cancer. [36] [37] [38] 
Human resources training
Training specialized forces is one of the important challenges in all these countries. [33] Currently, East Mediterranean Region Office in the World Health Organization (WHO) and MECC have considered training programs for improving palliative care services as one of the main objectives in the region. [9] Furthermore, some countries have independently communicated with some of the most important foreign centers providing palliative care to train their manpower.
In Egypt, the National Cancer Institute is active in palliative care training and has included this subject in the curriculum of nursing students. It also offers pain management at master (postgraduate) degree and basic palliative care courses annually. Other programs include training the Egyptian nurses in the UK in collaboration with the European Society for Medical Oncology. Although this concept is included in the postgraduate nursing curriculum, the creation of an independent discipline and its integration into nursing and medical curriculum is necessary. [19, 32] Furthermore in Lebanon, training palliative care began with communicating with the WHO. In 2010, 9 fellows from different Lebanese universities were sent to end-of-life care training to America. After they returned, a workshop on their success in the management of hospitals, challenges and ways to integrate palliative care in nursing and medical curriculum was held. Currently, 21 h of training are included in the curriculum of nursing and medical students. Short-term training courses on end-of-life care are also offered in Lebanon. Palliative care fellowship has also been designed but not implemented yet. Community education is also performed actively by Governmental organizations and Hospice SAND center. [24, [39] [40] [41] In Jordan, palliative care society was established in 2010 with the aim of promoting awareness and education, and training the experts. Currently, this subject is an optional course in the nursing curriculum in some universities in Jordan. Recently, a postgraduate palliative care program is run in Nursing School of Jordan University, and a pain management course is also presented in German Jordanian University. Palliative care and hospice fellowship course are also on the priority list. Running these courses, in an ongoing basis, in Malik Hussein Hospital is an example. In the mentioned hospital, a short-course is run for the new personnel and is repeated annually to keep the personnel updated. [25, 42, 43] In Turkey, palliative care training is offered in some universities for nursing students. In this training, a 14-week course with the duration of 28-56 h is run. Some seminars, conferences and workshops are also held in Turkey. The first workshop, with the aim of creating a model of palliative care, was held 3 times in Ankara in 2008. After that, this workshop is still being held both Nationally and Internationally. The last meeting was held in February 2017 with the aim of presenting evidence-based care in cancer palliative care. In total, 434 people in Turkey had been trained in palliative care by 2014. [27, 44] In Iran, palliative care fellowship program is offered in Tehran University. In addition, it is included in the nursing curriculum for 2-32 h sessions. This program has been proposed as an independent discipline. However, development of a multidisciplinary curriculum in cancer is also underway. Furthermore, seminars, conferences, and workshops are also held. 30 clinical nurses passed an introductory training course on palliative care in Turkey in 2012. Then, they trained the other nurses in Tehran. They managed to hold 6 training workshops by 2015. [45, 46] Availability of opioids Since the use of opioids, especially morphine can be considered as an indicator of the need for palliative care; therefore, these five countries have also been compared with each other regarding such an important factor. In the world ranking in 2010, Turkey with the hiest consumption was fourth in Asia, and Jordan, Lebanon, Egypt and Iran ranked 10 th , 11 th , and 24 th respectively. Based on statistics published by International Narcotics Control Board in 2014, Jordan, Lebanon, Turkey, and Egypt have had the highest consumption of morphine, respectively. However, compared with global consumption, morphine consumption in these countries is low (6/28). However, Iran and Turkey have had a high consumption of other opiates. (methadone in Iran and fentanyl in Turkey) [ Table 2 ]. [47] [48] [49] Financial resources In Egypt, most services are governmental, and treatment costs are paid by health insurance. Charity institutions are also active in Egypt. [29, 50] In Lebanon, patients' costs are paid by insurance; in addition, three large charity institutions give their services free of charge in many hospitals. [24, 40] In Jordan, Jordanian citizens can use health services freely and enjoy governmental and private insurance. Patients can also use free services of nongovernmental organizations (NGOs) when necessary. [29, 42] In Turkey, except health-care system which is provided by the government, private insurances plays a limited role. A few NGOs are also involved in that country. [29] In Iran, in addition to governmental and private insurance, NGOs are also active and help the patients pay nearly all medical expenses. MAHAK children's hospital is an example of such NGOs. [37] disCussion High incidence rates of childhood cancer and the consequent deaths in the Middle East is one of the major reasons for the need for palliative care in these countries. Using the experiences of the other countries which have similar political, economic, and social status can provide a pattern for the countries of the region and lead to the development of palliative care in children. [10] Therefore, this study aimed to compare palliative care status in children in the selected countries.
Palliative care in children in the Middle East is still in its early stages and there are many obstacles to its development, namely, lack of professional knowledge, inadequate support of policy-makers, and lack of access to opioids and financial resources. [21, 51] Despite these challenges, results of this study showed that Jordan, due to the availability of various settings, had a desirable condition compared to the other countries. Having overcome the existing obstacles, Jordan managed to improve its position in palliative care ranking in the world. [7, 52] Conversely, Iran has no formal structure for providing such services, and due to the lack of evidence in need assessment, policymakers of the country are not aware of the necessity and priority of these services. [53] Furthermore, due to the importance of health structures, [17] there are a variety of care settings in every country. The most common structure is hospital-based clinics which are available in some countries such as Jordan, Egypt, and Turkey. According to the recommendation of the WHO, it is the best setting for countries with limited financial resources, especially when combined with hospital consulting. [51] Also in Iran, for the development of palliative care, this model has been chosen as a priority in adults with cancer. [54] However, to provide all children with access to palliative care services, WHO has emphasized availability of such services at community level including at patients' homes. [9, 51] Home-care is one of the most desirable models of palliative care which is given to the patients and their families by a team consisting of doctors, nurses, and volunteers. This service is available in Lebanon, Egypt and Jordan. Lebanon is in a very early stage and because of some experts' belief in its impact on reducing the burden of care level 3, it has been offered on a limited basis. [23] Furthermore in Iran, due to positive attitude of policy makers toward development of homecare and its economic and social benefits for the patients, their families and the health-care system, it has been considered as one of the important requirements of the country's health system and is offered to adults with cancer, on a limited basis. [55, 56] Moreover finally, the specialist palliative care unit in hospitals, as the most comprehensive setting, is only available in Jordan. Its introduction as the most advanced country in palliative care in the Middle East in 2006 is an evidence of the claim [9, 52] and it is due to some reasons, namely, provision of services at different levels, support of NGOs, support of the government, and development of professional and general education. [35, 42, 51] It seems that in countries with limited resources, lack of financial information on different models of care is one of the important factors in the development of palliative care for children. [57] In addition to providing appropriate settings for palliative care services, provision of human resources, depending on the model of the service, is also important and essential. [51] With regard to multidisciplinary approach, availability of various specialties can be an indicator of its development in the countries, and Jordan is an example of that. [25] According to the results of a research done by Knapp and Thompson adopting a multidisciplinary approach and arranging a team of professionals, including psychologist, social workers, and child life specialists is an important strategy in overcoming the reluctance of families as the biggest obstacle toward receiving palliative care. [58] Accordingly, it is obvious that optimal implementation of palliative care (provision of care-giving process) requires knowledge and awareness of service providers which is considered to be a major challenge in the region. [41] The results of the studies in Lebanon and Iran confirmed that the knowledge of doctors and nurses, despite holding periodic training for them, is low on the issue. [34, 59] Lack of attention to this subject in the curriculums is one of the reasons for this unawareness. [31, 45] Conversely, Jordan uses trained people and professionals, other than doctors and nurses, to give palliative care. These professionals include psychologists, nutritionists, social workers, and pharmacologists. Moreover, this is another reason for development of such services in the country. [25] In spite of the American Academy of Pediatrics' emphasis on the need for basic competence in palliative care, only 39% of professionals have the necessary knowledge. [60] Since knowledge and attitude of doctors as the patient's first gate of palliative care is very important, [53] its integration into the medical and nursing curriculum is highly recommended. [25, 27, 32, 45] Currently, one of the biggest obstacles is the lack of professors that can be problematic in the future. [53] In such circumstances, using nonformal methods of education such as seminars and workshops can be effective, and countries have realized its importance as a short-term solution. Therefore, they seek to take advantage of international experts. Their attempt toward international communication is an indication of such an approach. [61] In addition, increasing public awareness to overcome cultural and social barriers as well as misconceptions about palliative care is necessary. [51, 62] Jordan has been rather successful in removing such barriers to develop its palliative care system. [52] Furthermore, use of care guidelines is another requirement of providing such services. According to the results of a study done on adults with cancer in Lebanon, despite improvement of their quality of life, the patients were still dissatisfied with the way the symptoms were managed. Therefore, they called for its improvement. [63] To solve such problems, there is a need for guidelines of palliative care. In every country, these guidelines have been determined based on resources, principles, and objectives of the country's health system. [3] Development of such guidelines requires evidence of effectiveness of the interventions. The effectiveness of palliative care can be shown by evaluating its outcomes in terms of cost-effectiveness, quality of life, and satisfaction. [15, 64] Although it seems that availability of guidelines is not enough for symptom management. As an example, one of the most common and challenging symptoms is pain. Despite availability of relevant guidelines, pain management continues to be a major challenge in these countries. [10] Lower consumption of opioids and low estimation of the need for morphine in the countries of the region compared to developed countries is indicative of this fact. [65] Despite having pain clinics, specialist personnel and a history of over 15 years, Egypt still ranks low in providing palliative care in the region. However, Jordan has a better position in the area; and the increase in opioid consumption indicates pain relief and development of palliative care system of the country. [7] According to the International Narcotics Control Board report, the most common opioids used for relieving pain in the world are fentanyl, morphine, and oxycodone. [48] It is interesting that despite high consumption of oxycodone in the world, its consumption is low in these areas.
In all the countries under the study, factors such as fear of addiction, restrictive rules on prescribing medicine, and knowledge and attitude of health-care providers are among the most important obstacles in controlling pain. [66] In Lebanon, economic problems are also added to this list. [24] In Iran, in addition to the factors mentioned, lack of insurance coverage on the one hand, and cultural and religious barriers, on the other hand, can add to the complexity of this issue. [33, 67] To overcome the obstacles, general and professional education, and easy access to opioids can be effective. [9, 33, 36] Considering the existing obstacles and the need for palliative care in the Middle East and challenges of all these countries in provision and allocation of resources, as well as the WHO's emphasis on its integration into the health system, using NGOs can be very helpful. [51] Almost all countries have such experience. In Iran, these NGOs are very active in giving palliative care to adults, and their capacity can be used to provide palliative care to children as well. [59] Furthermore, confirming the cost effectiveness of these services through conducting research can help to convince policymakers to allocate financial resources. [54] Finally, considering the percentage of young population, rate of population growth, cause of death, and development of palliative care in the target countries, it can be said that establishment of pediatric palliative care is essential, and it is hoped that the results of this comparison serves as a model for countries of the region. Therefore, the major solutions which can be suggested for developing palliative care in the region include education of human resources, and integration of palliative care into the curriculum of the relevant disciplines. Furthermore, adopting facilitative policies in prescribing opioids and providing access to them, support of policymakers, doing research in the field of assessing the quality of palliative care, and participation of NGOs can help to develop this care system.
Moreover at the end, we recommend an integrated model of palliative care to the countries' health-care system in combined with other mentioned strategies. In addition, as the accessibility to such a services is strongly recommended the WHO, it is proposed to categorize palliative care services to the first, propose second, and third level, which their administration are being facilitated using potentials of NGO organizations in providing financial support to recruitment and train human resource as the main prerequisites.
